species, and the arthritic SRLV disease has never been found in sheep until a recent outbreak. 23
Knowing that arthritis is common in goats, it was of interest to determine if the genetic type 24 of the virus involved in the sheep arthritis outbreak was caprine arthritis encephalitis virus-25 like (CAEV-like) rather than MVV-like. Alignment and phylogenetic analyses on nucleotide 26 and deduced amino acid sequences from SRLV of this outbreak, allowed a B2 genetic 27 subgroup assignment of these SRLV, compatible with a correspondence between the virus 28 genetic type and the disease form. Furthermore, an isolate was obtained from the arthritic 29 outbreak, its full genome was CAEV-like but the pol integrase region was Although its LTR lacked a U3 repeat sequence and had a deletion in the R region, which has 31 been proposed to reduce viral replication rate, its phenotype in sheep skin fibroblast cultures 32 was rapid/high, thus it appeared to have adapted to sheep cells. This outbreak study represents 33 the first report on CAEV-like genetic findings and complete genome analysis among Spanish 34 small ruminants. 35 36 Keywords: small ruminant lentiviruses, ovine, caprine, arthritis, outbreak 37 38 M a n u s c r i p t
Productive infection (RT-positive supernatants and presence of CPE) was first observed in 115 FOS and SCP cells after 3 days p.i. with SF from carpal joint of animal No. 496. Supernatants 116 of these cultures were used to infect and titrate the virus (496) in SFC cultures. These cells 117 formed syncytia and yielded RT-positive supernatants within 2-4 days p.i. (Fig. 2) . The virus 118 titre reached a value close to 10 8 TCID 50 /ml at 5 to 9 days p.i. Thus, the phenotype of isolate 119 496 was rapid in FOS and SCP cells, and rapid/high in SFC. 120 121
Comparative analysis of the genetic regions and proteins of the isolate 122

LTR region 123
The isolate lacked a LTR repeat present in some MVV-like isolates (37-53 nt) or CAEV-like 124 isolates (70 nt) (Fig. 3) . Although the AP-4 site and the TATA-box were conserved, the AP-1 125 site distribution was similar to that of CAEVCo. However, distal to TATA box, 496 had one 126 AP-1 site, whereas CAEVCo had two sites (one of them corresponding to the repeat), and the 127 MVV-like sequence KV1514 had 4 sites (two belonging to the repeat). Moreover, 496 LTR 128 presented only one highly conserved AML (vis) site, lacking the AML sequence close to the 129 TATA box present in MVV-like sequences. The distribution of CAAAT, GAS and TAS sites 130 was similar to that of CAEVCo, except that 496 lacked the 70 nt repeat that also contains 131 these sites. In addition, the R region of 496 presented a deletion, similar to that found in 132 CAEVCo, other highly pathogenic strains such as SAOMVV and some strains from sub-133 clinically infected sheep (Angelopoulou et al., 2008) (Fig. 3) . 134
135
Gag region 136
The 496 gag-p17 sequence presented two conserved motifs within the inmunodominant 137 epitope and a seven amino acid deletion (Grego et al., 2005; Pisoni et al., 2005) found in other 138 M a n u s c r i p t and a major homology region were quite conserved (Fluri et al., 2006; Rosati et al., 1999) . In 140 the gag-p14 protein, a CAEV-like one-amino acid deletion at the N-terminal, and a deletion at 141 the carboxy-terminal sequence, absent from CAEVCo, but present in some MVV-like 142 sequences, was observed (not shown). 143
144
Pol region 145
Significantly, a stretch of 17 amino acids in the pol integrase DNA binding domain of isolate 146 496 was MVV-like (PGDWEGPTQVLWKGEGA), although 496 had a CAEV-like sequence 147 in other pol sub-regions (not shown). 148
149
Env region 150
The sequence of the 496 predicted signal peptide was similar in length to other CAEV-like 151 sequences and 9-10 amino acids shorter than MVV-like sequences. The predicted mature 496-152 analogous to that described in the CAEV Gansu strain (Gazit et al., 1996) . Alignment of this 166 sequence with other SRLV-Rev protein sequences revealed a low similarity with known 167 SRLV isolates (Table 2) , although the functional N-terminal, the basic (arginine-rich tract), 168 and the Nuclear Export Signal domains (Abelson and Schoborg, 2003) were present in the 169 496 Rev sequence. The 496 Rev responsive element (RRE) was located in the TM region like 170 in previously described sequences (Saltarelli et al., 1994 close to each other and to the CAEV-like prototype CAEVCo, although a small genetic 181 variability was found within the host, like in previous SRLV studies (Pisoni et al., 2007) . 182
Interestingly, isolate 496 showed a high replication rate in vitro regardless of the ovine or 183 caprine origin of the cells used, a phenotype commonly found in sheep and not in goat 184
isolates (Barros et al., 2005) . The original goat virus may thus have adapted to the new ovine 185 host, acquiring genetic properties that confer the rapid/fast phenotype. 186 SRLV from the outbreak belonged to the B2 CAEV-like subgroup, in contrast with the 187 previously described sequences in Spain from sheep and goats, which belonged to A and D In contrast with the remaining regions of the 496 genome, the integrase DNA binding domain 211 of this isolate was MVV-like. Whether this is related to the MVV-like phenotype (rapid/high) 212 of isolate 496 observed in vitro is unknown. This phenotype is also compatible with theM a n u s c r i p t appearance of a high number of affected animals in this outbreak, considering that a high viral 214 load may enhance the development of clinical signs (Zhang et al., 2000) . 215
In the SU5 immunodominant epitope, the 496 sequence presented a two amino acid deletion 216 compared with CAEVCo and three amino acid substitutions compared with a SRLV 217 consensus sequence (Mordasini et al., 2006) . In the immunodominant TM epitope (Bertoni et 218 al., 1994 ) the two amino acid inversion (HQ being CAEV-like) could be of diagnostic value 219 in this outbreak. 220
The features of the CAEV-like highly replicative isolate from the arthritic sheep outbreak 221 under study highlights a possible correspondence between genotype and phenotype and 222 provides further evidence of controversy in this research area within the field of SRLV. 223 M a n u s c r i p t ----------...G.C. A..A.----. ..CATA-------------------------------------------- - 
